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(54) REFLECTIVE BODY 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a reflective body which is lightweight and small in size, which has excellent 
productivity and which is suitable as a back light reflector in a liquid crystal display device by forming a metal thin 
film reflective laminated body having at least a metal reflection layer formed on a film surface so as to be 
integrated in a recess of a base body which does not transmit rays. 

SOLUTION: The reflective body is obtd. by forming a metal thin film reflective laminated body having at least a 
metal thin film reflection layer (A) on the surface of a film (B) so as to be integrated in a recess of a base body (C) 
which does not transmit rays. As for the film (B), the material is not especially limited, and any film on which a 
metal thin film reflection layer (A) can be formed may be used as far as the film has good transmitting property for 
rays and flexibility in the case of forming into one body. For example, a polyester film produced from polybutylene 
terephthalate homopolymer or copolymers of these can be used. As for the metal thin film reflection layer (A), a 
thin film of a single metal such as silver, aluminum, nickel, chromium, tin or the like or an alloy of these can be 
used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reflector characterized by really fabricating the metal thin film reflective layered product which 
formed the metal thin film reflecting layer (A) in the film (B) front face at least to the crevice of the base material 
(C) of beam-ofHight nontransparent nature. 

[Claim 2] The reflector according to claim 1 really fabricated so that it might be located in the crevice of a base 
material (C) in order of a base material (C), a metal thin film reflecting layer (A), and a film (B). 
[Claim 3] The reflector according to claim 1 whose radius of curvature of a crevice is 5mm or less. 
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* NOTICES * 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the reflector which really [ excellent in productivity ] fabricated this 
reflective layered product really by the fabricating method to the crevice on the front face of a moldings of beam- 
of-light nontransparent nature used as a base material about a reflector using the reflective layered product which 
has the metal thin film reflecting layer formed on plastic film. The reflector by this invention is related with the 
reflector used suitable for the fluorescent lamp reflecting plate for back lights of the liquid crystal display panel used 
for a word processor, a notebook computer, etc. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the reflector using the reflective layered product which has a metal 
thin film reflecting layer on substrates, such as plastic film, is known well. These are excellent in flexibility, a light 
weight, and **, are stuck on other independent or support plates etc., and are used for them. In the liquid crystal 
display which has come to be used abundantly, said reflector is used also as a back light reflector in recent years. 
The light source becomes small, therefore, as for this reflector, a thing 10mm or less is preferably used for radius of 
curvature also as a reflector. The reflector which inserted the reflective layered product which has a metal thin film 
reflecting layer on substrates, such as the aforementioned plastic film, in a base material of non-beam-of-light 
permeability like the reflector which carried out lamination bending of the reflective layered product which has a 
metal thin film reflecting layer, and had the curvature of 10mm or less on substrates, such as the aforementioned 
plastic film, as these reflectors at a base material of non-beam-ofHight permeability like an aluminum plate, and the 
aluminum plate which carried out bending to the curvature of 1 0mm or less beforehand is proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] This invention is the reflector which the base material which formed the crevice etc. 
beforehand, and really fabricated the metal thin film reflective layered product layered product, and without a 
shaping side's making adhesives intervene and making adhesives really intervene, it can finish beautiful and it can 
offer homogeneity and the reflector excellent in economical efficiency. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] A base material of non-beam-of-light permeability like the aluminum 
plate which carried out bending to the curvature of 10mm or less beforehand has many problems in the reflector 
which inserted the reflective layered product which has a metal thin film reflecting layer on substrates, such as the 
aforementioned plastic film, that it is easy to produce the gap at the time of insertion etc. In the reflector which 
carried out lamination bending of the reflective layered product which has a metal thin film reflecting layer, and had 
the curvature of 10mm or less on substrates, such as the aforementioned plastic film, at the base material, 
problems, such as a gap by the adhesive agent in the interface of a base material and the reflective layered product 
which has a metal thin film reflecting layer on substrates, such as plastic film, etc., and distortion of the reflector by 
adhesion peeling, arise at the time of bending. This invention solves the problem in said Prior art, and uses a 
reflector suitable as a back light reflector as an offer plug in a liquid crystal display. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] A base material of non-beam-ofHight permeability like the aluminum 
plate which carried out bending to the curvature of 10mm or less beforehand has many problems in the reflector 
which inserted the reflective layered product which has a metal thin film reflecting layer on substrates, such as the 
aforementioned plastic film, that it is easy to produce the gap at the time of insertion etc. In the reflector which 
carried out lamination bending of the reflective layered product which has a metal thin film reflecting layer, and had 
the curvature of 10mm or less on substrates, such as the aforementioned plastic film, at the base material, 
problems, such as a gap by the adhesive agent in the interface of a base material and the reflective layered product 
which has a metal thin film reflecting layer on substrates, such as plastic film, etc., and distortion of the reflector by 
adhesion peeling, arise at the time of bending. This invention solves the problem in said Prior art, and uses a 
reflector suitable as a back light reflector as an offer plug in a liquid crystal display. 
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MEANS 



[Means for Solving the Problem] This invention is a reflector characterized by really fabricating the metal thin film 
reflective layered product which formed the metal thin film reflecting layer (A) in the film (B) front face at least to 
the crevice of the base material (C) of beam-of-light nontransparent nature, and is set to the crevice of a base 
material (C). It is the aforementioned reflector whose radius of curvature of a crevice it is the really fabricated 
aforementioned reflector as located in order of a base material (C), a metal thin film reflecting layer (A), and a film 

(B) , and is 5mm or less further. 
[0005] 

[Embodiment of the Invention] As a concrete example, it sets to the crevice of a base material (C). A base material 

(C) , a metal thin film reflecting layer (A), In this crevice of the reflector really fabricated so that it might be located 
in order of a film (B) A base material (C) t A metal thin film reflecting layer (A), a film (B), and the reflector located in 
order of the light source are constituted, a liquid crystal display carries out the back light of the beam of light 
reflected mainly by the metal thin film reflecting layer (A) of this crevice, and the light of the light source uses it. As 
a film (B) of the metal thin film reflective layered product in the reflector of this invention which is the film (B) which 
formed the metal thin film reflecting layer (A) at least It is the film which can form not a thing but the metal thin film 
reflecting layer (A) limited especially. That what is necessary is just the thing which has good beam-of-light 
permeability and which really has the flexibility at the time of shaping For example, the film from the polyester of the 
homopolymers of polyethylene terephthalate, polyethylenenaphthalate, and polybutylene terephthalate, or these 
copolymerization polymers, The film of the homopolymer of polyolefmes, such as polypropylene and polyethylene, or 
a copolymerization polymer, The film from what carries out addition content of the ultraviolet ray absorbent 
beforehand etc. is mentioned to the films of the homopolymer of polyacrylate or poly methacrylate, or a 
copolymerization polymer, and these polymers. The film from the copolymerized polyester which made the ultraviolet 
ray absorbent contain also in said film is more desirable from points, such as thermal resistance, flexibility, beam-of- 
light permeability, and ultraviolet-rays stability. 4 micrometers - 200 micrometers are suitable for the thickness of 
these films, and it is 4 micrometers - 50 micrometers more preferably, a problem increases in the thermal 
resistance at the time of forming a metal thin film reflecting layer (A) in the case of less than 4 micrometers, or 
handling, and in exceeding 200 micrometers on the other hand, a problem really increases in the flexibility at the 
time of shaping. 

[0006] That metals, such as silver, aluminum, nickel, chromium, an indium, and tin, are independent as a metal thin 
film reflecting layer (A) of the reflective layered product which is the film (B) which formed the metal thin film 
reflecting layer (A) at least or the thin film of an alloy in the reflector of this invention can be used. As thickness of 
a metal thin film, 5 to about 200nm is desirable, and is lOnm to 150nm more preferably. These metal thin films may 
be used as an independent thin film layer, and may be the laminatings more than two-layer. Even if it is deficient in a 
reflex function when not fulfilling 5nm, and it surpasses 200nm, the increment in a reflex function is not accepted 
but becomes disadvantageous also in flexibility etc. Although especially limitation is not carried out, as for formation 
of a up to [ the film (B) of these metal thin film reflecting layers (A) ], it is desirable to form by the thin film 
formation approaches, such as vacuum evaporation technique, the sputtering method, and the ion plating method. 
[0007] As a base material (C) of the beam-of-light nontransparent nature of this invention, these complex of the 
thermoplasticity made into beam-of-light nontransparent nature, such as resin, aluminum, steel, and copper, can be 
used. Although it is not limited, especially thickness has 0.1mm or more about 5 desirablemm, when using a plate. 
The reflector process of this invention establishes a crevice in the whole surface of this thermoplastics etc. as that 
example, the reflective layered product which is the aforementioned film (B) which formed the metal thin film 
reflecting layer (A) at least is really fabricated to this crevice, pressing so that it may meet at a crevice inside, and 
the method of making a metal thin film reflecting layer (A) form in a crevice is mentioned. 
[0008] The reflective layered product which is the film (B) of this invention which formed the metal thin film 
reflecting layer (A) at least What formed the metal thin film reflecting layer (A) on ** film (B) as the configuration, 
** What prepared the protection resin layer on the film (B), and formed the metal thin film reflecting layer (A) on it, 
** What prepared the protection resin layer on the film (B), formed the metal thin film reflecting layer (A) on it, and 
prepared the adhesives layer on this metal thin film reflecting layer (A) further, ** What formed the metal thin film 
reflecting layer (A) on the film (B), and prepared the adhesives layer on it, ** There are some which prepared the 
mold release layer on the film (B), prepared the protection resin layer on this mold release layer, formed the metal 
thin film reflecting layer (A) on it, and prepared the adhesives layer on this metal thin film reflecting layer (A) further, 
and it can be used, choosing suitably. There is especially no limit as a protection resin layer. For example, acrylic, an 
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urethane system, A silicon system, urethane-acrylic, a melamine system, a urea system, a urea-melamine system, 
Independent or the coating made to dissolve such mixture in the organic solvent or water used as the principal 
component for resin, such as a cellulose system and a benzoguanamine system, gravure, What applied, was made to 
dry by print processes, such as screen printing and offset printing, (thermosetting resin, ultraviolet-rays 
hardenability resin, electron ray hardenability resin, radiation-curing nature resin, etc. are hardened in the case of a 
hardenability paint film), and was formed is mentioned. As protection layer thickness, there is especially no limit and 
it is suitably adopted from the range of 0.5-10 micrometers. In the case of less than 0.5 micrometers, also when a 
protective effect is hard to be acquired and it exceeds 10 micrometers, the protective effect beyond it is not 
acquired, and it is not suitable from a cost side. 

[0009] The mold release layer which can be used in this invention When exfoliating a film from mold goods, may be 
required. Then It is what forms a mold release layer in a film, and does not need to form a film when after shaping 
does not really exfoliate when a mold-release characteristic has a film base material. Formation of this mold release 
layer Acrylic resin, chlorination olefine resin, paraffin wax, and a synthetic wax are used, and it carries out by print 
processes, the roll coater methods, etc., such as gravure and screen printing, and is suitably adopted from the range 
of 0.5-10 micrometers as the thickness. In the case of less than 0.5 micrometers, also when the mold release 
effectiveness is hard to be acquired and it exceeds 10 micrometers, the mold release effectiveness beyond it is not 
acquired, and it is not suitable from a cost side. The two or more layers metal thin film reflecting layer of this 
invention may be prepared not only in one layer, and, as for each class, components may differ, respectively. For 
example, a silver metal vacuum evaporationo layer monolayer, an indium metal vacuum evaporationo layer 
monolayer, the laminating of an indium metal vacuum evaporationo layer and a silver metal vacuum evaporationo 
layer, etc. may carry out selection adoption suitably. 

[0010] As resin used for the adhesives layer used if needed for this invention, there is especially no limit, is suitably 
chosen from the resin used for the usual imprint foil, and is used. For example, selection adoption is suitably carried 
out from independent or the organic solvent mold resin which uses such mixture as a principal component of resin, 
such as acrylic, a vinyl acetate system, a vinyl chloride system, a styrene-butadiene system, a vinyl chloride- vinyl 
acetate system, an ethylene-vinyl acetate system, a polyester system, a chlorinated-rubber system, a chlorination 
polypropylene system, and an urethane system, emulsion system resin, and water soluble resin. A glue line applies 
the coating liquid diluted with a solvent or water on a metal thin film reflecting layer (A) with gravure, screen 
printing, offset printing, etc., dries said resin, and is formed. As thickness of an adhesives layer, there is especially 
no limit and selection adoption is usually suitably carried out from the range of 0.3-20 micrometers. In the case of 
less than 0.3 micrometers, since it is difficult to acquire a firm adhesive property, it is not desirable. Moreover, when 
exceeding 20 micrometers, it is not desirable in respect of cost and workability. 
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EXAMPLE 



[Example] An example is raised to below and this invention is explained to a detail. 

* Spreading formation of the acrylic resin solution (NV=25%) was carried out by GURABIYA coating at about 1 
micron of desiccation thickness, and the mold release layer was prepared in the polyethylene terephthalate film with 
a * example 1 thickness of 25 micrometers (micron). On this mold release layer, spreading formation of the acrylic 
urethane resin solution (NV=30%) was carried out by GURABIYA coating at about 3 micrometers of desiccation 
thickness, and the protective layer was prepared. On this protective layer, the metal thin film layer was formed so 
that it might become 50nm thickness by vacuum evaporation© about silver, and the metal thin film layer was formed 
so that it might become 20nm thickness by vacuum evaporationo about an indium on this silver larer further. The 
adhesives layer was formed for acrylic resin by 3-micron thickness by reverse coating on this metal thin film layer, 
and the metal thin film reflective layered product was obtained. The adhesives layer side was made to meet this 
crevice of the aluminum plate which has formed the crevice in the hemicycle for the obtained metal thin film 
reflective layered product with the curvature of 4mm beforehand, it really fabricated by heat press, the polyethylene 
terephthalate film was exfoliated, and the reflector was obtained 

[0012] * On the polyethylene terephthalate film with a * example 2 thickness of 12 micrometers (micron), the metal 
thin film layer was formed so that it might become 50nm thickness by the sputtering method about a silver-indium 
alloy (melting point of 280 degrees C). The adhesives layer was formed for acrylic resin by 2-micron thickness by 
reverse coating on this metal thin film layer, and the metal thin film reflective layered product was obtained. The 
adhesives layer side was made to meet this crevice of the plastics Plastic solid which has formed the crevice in the 
hemicycle for the obtained metal thin film reflective layered product with the curvature of 5mm beforehand, it really 
fabricated by heat press, and the reflector was obtained. 

[0013] * Spreading formation of the polyester resin solution was carried out so that it might become 1 micrometer 
of desiccation thickness by GURABIYA coating, on the polyethylene terephthalate film which scoured the ultraviolet 
ray absorbent with a * example 3 thickness of 25 micrometers (micron), and was full, the protective layer was 
prepared, and the metal thin film layer was formed so that it might become 100nm thickness by vacuum 
evaporationo about silver on this protective layer. On this metal thin film layer, spreading formation of the acrylic 
resin solution was carried out so that it might become 1 micrometer of desiccation thickness by GURABIYA coating, 
and the 2nd protective layer was formed. The adhesives layer was formed and the metal thin film reflective layered 
product was obtained so that it might furthermore become 3 micrometers of desiccation thickness by reverse 
coating about a polyvinyl-acetate-resin solution on this 2nd protective layer. The polyethylene terephthalate film 
side of the obtained metal thin film reflective layered product was made to meet the mold heights of plastics 
injection-molding equipment, plastics was extruded, injection molding was really carried out, and the reflector formed 
in plastics heights in order of a plastics layer, an adhesives layer, the 2nd protective layer, the metal thin film layer, 
the protective layer, and the polyethylene terephthalate film was obtained. Each reflector of examples 1, 2, and 3 
was what really with the reflexibility which was excellent as a back light reflector in a liquid crystal display has a 
uniform shaping side in a shaping side. 
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